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CHAPTER I 
PURPOSE 
The purp8se of this study was to do a cast analysis 
of thirty five rapid palatal expansion patients to measure 
the change in width and the change in angulation of the 
maxillary first molars before and immediately after maximum 
palatal expansion. 
The study also was to do a cast analysis of sixteen 
patients in retention appliances to measure the change in 
width and the change in angufation of the maxillary first 
molars during retention. 
It was an attempt to determine how much of the 
change in molar width was bodily movement and how much of 
the change was tipping or angulation of the maxillary first 
molars as a result of rapid palatal expansion. 
It was also an attempt to measure any change in the 
maxillary first molar width and angulation during retention. 
If the change in angulation of the maxillary first 
molar before and after palatal expansion was known perhaps 
the amount of relapse during retention could be more accurate-
ly predicted. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
The concept of rapid palatal expansion to correct 
certain unilateral and bilateral crossbites is well over one 
hundred years old. Angell (1860) was first to use an 
appliance incorporating a jack screw which was devised by 
Dwinell. This appliance was used on a fourteen year old girl 
and held in place by pressure on two bicuspids on one side 
and one bicuspid on the other. In two weeks time a prominent 
space appeared between the two maxillary central incisors and 
the maxillary left lateral incisor tooth which had been in 
cross bite was now in correct overbite relationship. Angell 
felt the midpalatal suture had been separated. His concept 
of rapid palatal expansion does not differ fundamentally 
from the present concept of rapid palatal expansion. 
Schroeder-Bensler (1912-1913) cites three pioneers 
in palatal expansion type procedures who antedated Angell: 
LeFoulon of France (1839) used a type of expansion spring; 
Linderer (1848) used a wire attached by caps to the molars 
to widen the arch; and Dwinell (1857) who used his jackscrew 
pressing against plates to widen the arch. 
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Schroeder-Bensler also cites Hepburn (1862) who 
devised a rubber plate and wooden wedges to widen the 
maxillary arch. Kingley (1866) used a hard rubber plate 
with a screw in the middle, and Farrar (1878) used a screw 
to force the arch wider, but cautioned the profession against 
its use. Schroeder-Bensler further noted that it was in this 
period that Coffin used an expansion plate made of rubber 
with a 11 w11 spring of piano wire vulcanized in the middle 
portion. The plate was then split down the center, the 
spring was stretched, and the compressed appliance when placed 
in the mouth exerted a lateral force on the palatal vault as 
well as the teeth and widened the arch. Goddard (1893), 
using a Coffin spring activated plate, reported the appearance 
of a seven millimeter space between the maxillary central 
incisors which he felt definitely indicated the midpalatal 
suture had opened. G. V. Black (1893) was greatly impressed 
to find the midpalatal suture could be opened readily and 
dramatically. Protagonists also included Goddard (1893), 
Brown (1903), Copeland (1903), and N. M. Black (1903) who by 
incising the palatal mucosa observed new bone formation in 
the midpalatal suture area. Dean (1909), Landsberger (1910), 
Willis (1911), Barnes (1912), Hawley (1912), and Pullen 
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(1912) also had favorable experience with palatal expansion. 
Schroeder-Bensler (1913) reported one patient, a nine year 
old girl who was able to smell the fragrances of the forest 
only after having her palate expanded. Dewey (1914) 
reversed his opinion when further experiments with dogs 
demonstrated the midpalatal suture could be opened. Lohman 
(1916), and Huet (1926) felt that since the procedure was 
painless, rapid and beneficial it should be considered an 
important therapeutic adjunct. Mensard (1929) was able to 
show new bone formation roentgenographically in the mid-
palatal suture. It was this dramatic appearance of the 
space between the maxillary central incisors that startled 
many of the early investigators. 
However, there had been immediate opposition to 
Angell's procedure. J. H. McQuillen (1860) wrote an editorial 
which stated in essence that while he did not say such a 
thing was utterly impossible, yet irregularity of teeth or 
other problems of malocclusion could not justify such drastic 
procedures which could not take place without disturbing and 
probably damaging the surrounding hard and soft tissues. 
Many of the investigators who first favored palatal 
expansion later felt it had little or no value as a means 
for increasing palatal width. Some even questioned that 
midpalatal separation had taken place. 
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Ottolengui (1904) was concerned that the forces 
generated by the jackscrew type Coffin Appliance used by 
G. V. Black were so severe that they would cause excessive 
mobility of the buccal segments. 
Federspiel (1912) felt that it would be imp'.)ssible 
to rapidly expand the palate after cessation of the active 
growth period. He believed a constricted palate could be 
widened only by a very gradual expansion procedure. 
Pfaff (1905) felt rapid expansion precluded the 
success of the procedure. M~rtin Dewey (1913) attempted a 
series of palatal expansion procedures but admitted he C'.)uld 
not show any positive results. He made incisions in the 
midpalatal zone of six patients, but could not demonstrate 
opening of the suture. 
It was Angle's (1910) concept of functional develop-
ment and the use of his expansion bow appliance which 
materially contributed to the decline in the use of rapid 
palatal expansion in the United States for the next three 
decades. His appliance tilted the teeth and the alveolar 
process enough to allow alignment without tooth extraction. 
An orthodontic force measured in ounces was used to 
accomplish this. Angle felt the rapid palatal expansion 
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appliance which developed an orthopedic force measured in 
pounds was too severe to be used. He believed that if teeth 
could be maintained in good functional occlusion for a 
reasonable period of time it would stimulate both growth of 
the jaws and the alveolar process. He soon realized the 
inadequacy of "tilting" teeth but felt it was mainly a 
technical problem which he ingeniously solved by developing 
his edgewise arch appliance. He called it the "latest and 
best appliance". This resulted in an art of manipulation 
which could be learned only by a gifted few. Angle's influ-
ence was such that he could impose this concept on the 
profession and his followers raised the concept to a dogma. 
The biological limits of jaw expansion were overlooked for 
half a century. Orthodontics was the art of regulating the 
dentition without extracting teeth. It was with the counter 
claim of Lundstrom (1925) regarding the independence of the 
apical base to the jaw that the profession began to overcome 
the extraction phobia caused by Angle. European ortho-
dontists never fully accepted Angle's functional development 
concept. When teeth were tilted orthodontically to correct 
buccal crossbites there was almost an inevitable relapse once 
the appliance was removed even though treatment with a heavy 
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arch wire gave some retention while in treatment. Townsend 
(1955) summed it up as the "comedy of expansion and the 
tragedy of relapse". 
Rhinologists who were contemporaries of the ortho-
dontists using palatal expansion immediately saw the benefits 
that could be gained in cases of nasal stenosis. Pfaff (1905) 
cites Eyesell (1886) of Berlin as probably the first 
rhinologist to suggest manipulation of the palatal shelves 
by rapid palatal expansion to correct nasal stenosis. His 
confreres refused to consider"his suggestion, so he gave up 
further investigation to increase nasal air capacity. G. V. 
I. Brown (1903) first suggested a possible relationship bet-
ween a deviated nasal septum and a constricted maxillary arch. 
His experiments also indicated better sinus drainage, increas-
ed nasal air flow, improved speech, and even improved hearing 
in some cases of palatal expansion. Bogue (1907), Dean (1909), 
Brown (1909), Haskin (1912), Schroeder-Bensler (1915), Dewey 
(1917-1924), Martinson (1956), Haas (1961), and Wertz (1968) 
have reported on the various aspects of rhinological benefits. 
Wertz made extensive studies using a modified nasal mask as 
a warm air anerometer. 
In spite of many articles pointing out the inter-
relations of certain malocclusion and rhinologic problems 
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benefited by palatal expansion treatment, he felt all opinions 
were subjective. G. V~ I. Brown (1903-1909) claimed palatal 
expansion allowed for the straightening of the deviated 
nasal septum which would relieve nasal and pharyngeal con-
gestion. Pfaff (1905) described air flow in respiration as 
passing through the middle and superior meati. Routine 
palatal expansion lowered the palatal vault and straightened 
the nasal septum, which moved the septum away from the tur-
binate bones to permit an increased volumn of nasal air flow. 
It was Anderson (1909) who pointed out that the inferior 
meati were used only in forced respiration. 
Mensard (1929) described the dislocating of the 
maxillae in the midline, the lowering of the vault of the 
palate and floor of the nose, the straightening of the nasal 
septum with palatal expansion and the establishment of greater 
nasal permeability. Korkhaus (1953) reported a permanent 
maxillary expansion of ten millimeters or more which enlarged 
the width of the palate, the apical base and even the inter-
nasal space. He felt such a gain in the space of the 
respiratory tract was the only way to correct some cases of 
mouth breathing and establish physiological nasal respiration. 
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Derichsweiler (1953) reconfirmed findings of an 
increase in nasal width, lowering of the palatal vault and 
straightening of the nasal septum. This permitted many mouth 
breathers to gain use of the nasal air passages for normal 
respiration. Increase in the apical base widths from cast 
measurements were reported by Gerlack (1956). Krebs (1959) 
used vitallium implants to de~onstrate rotation of the max-
illary planes and nasal cavity width gain with palatal 
expansion. Haas (1961) found that patients reported slight 
to marked improvement in ease of respiration following palatal 
expansion, this depending on the severity of the original 
nasal stenosis. He also found stable increases in nasal 
widths of from 2 mm. to 4.5 mm. shown by frontal cephalograms. 
Thorne (1960) measured occlusal roentgenograms of forty 
treated cases and found nasal widths to have an average 
increase of 1.7 millimeters. But he also noted that after two 
months of retention this increase was lost. With the use of 
a modified nasal mask Wertz (1968) showed that after treat-
ment by rapid palatal expansion patients generally had a 
moderate to marked increase in nasal permeability. It was 
interesting to note that two of the patients with the least 
amount of increased permeability reported that they felt it 
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much easier to breathe. Wertz concluded that a stenosis 
located in the more anterior-inferior portion of the nose 
would be more apt to be relieved by palatal expansion than a 
stenosis in a more posterior or inferior position. Palatal 
expansion would probably be the treatment of choice for a 
case having bilateral maxillary narrowness accompanied by 
difficulty in nasal respiration. But he felt that unless the 
stenosis is shown to be in the lower anterior portion of the 
nasal cavity, together with a bilateral maxillary arch width 
deficiency palatal expansion :fl:or the sole purpose of increas-
ing nasal permeability could not be justified. 
The concept of rapid palatal expansion to separate 
the basal maxillary segments was revived in this country by 
Brodie et al (1938) at the University of Illinois. Their 
findings showed that bone changes accompanying orthodontic 
movement of the dentition were restricted to the alveolar 
process. Thus the counter claim of Lundstrom (1925) regarding 
the independence of the alveolar process to the maxilla-
facial anatomy became current in this country. This 
philosophy stated that in orthodontic treatment of the teeth 
there is no accompanying change in the nose. Harvold (1950) 
was first to suggest rapid palatal expansion to treat cleft 
i 
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palates. His experiments with monkeys showed movement of 
the teeth, alveolar processes and maxillary basal segments 
together with movement of adjacent bony structures in the 
sutural areas. Derichsweiler (1957) noted that along with 
increased maxillary width and decreased palatal vault height, 
there was an absence of teeth tipping within the alveolar 
process of the maxillae. 
Baume (1951) felt the best time to treat was between 
the ages of nine and eleven, when the growth quickens, 
followed by four or five years of more sluggish growth. 
Bjork (1955) was first to use metallic implants as fixed 
points of reference to study palatal expansion. Krebs (1959) 
used metallic implants to demonstrate rotation of the maxillary 
components of the frontal and saggital planes on patients. 
He found that the increase in width in the dental arch was 
about twice that of the buccal maxillary segment, and the 
increase in nasal cavity was less than in the basal maxillary 
segments. Grabler (1959) listed the following indications for 
rapid palatal expansion: unilateral crossbite; bilateral 
crossbite; severe compression of the maxilla; and severe 
crowding where extractions are contraindicated. 
Burstone (1959) using albino rats as experimental 
animals drove rubber wedges between the maxillary central 
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incisors to study the response of the premaxillary and 
palatal sutures to a controlled mechanical force. Histological 
examination of specimens under this force for five days showed 
general disassociation of connective tissue fibers and new 
bone formation on the inner surf aces of the opp8sing pre-
maxillary bones. 
Haas (1959-1961-1965) used pigs to study midpalatal 
suture separations. Utilizing an expansion screw appliance 
he could produce up to 15 mm. total separation in a period 
of ten days. Applying a similar technique to ten patients 
from ages eight to eighteen years, with maxillary or nasal 
insufficiency, he was able to improve their nasal air flow. 
He reported no pain, and in rare instances only slight 
discomfort in the alveolar process, palatal vault, and 
articulating or sutural areas of the maxillary, frontal and 
nasal bones. He reported midpalatal expansion of up to 8 mm. 
and up to 4 mm. widening of the nasal cavity. These studies 
also showed a concommitant spreading of the maxillary central 
incisors, the diastema being approximately one-half the 
activation of the appliance. The incisor teeth showed greater 
divergence of the roots than the crowns. After activation 
the roots continued to diverge while the crowns rapidly tipped 
1.1'· ! 
il ' ' 
13 
medially. Once the crowns were in contact, the roots began 
to drift mesially. In four to six months, without retention 
the axial inclination of the incisors returned to their 
I 
original position. Haas felt that palatal expansion was 
indicated for Class III and pseudo Class III malocclusion, 
severe maxillary constriction including some cleft palate 
conditions, and in some cases of nasal stenosis. The lateral 
placement of basal bone along with the muscles and their 
attachments permits rapid correction of crossbite without 
moving teeth individually through alveolar bone, and benefits 
rhinologic as well as orthodontic treatment. Thorne (1956-
1966) expanded the palate of forty patients ages eight to 
fifteen years. Undesirable side effects included local 
irritation of the palatal mucous membrane, a high incidence 
of caries on the lingual surfaces of the banded teeth, and 
tension on the bridge of the nose of two patients. Actual 
pain was absent in all cases. Concerning histological changes 
occurring during palate expansion, he felt the stretched 
connective tissue fiber begins immediately to rebuild itself, 
followed by bone disposition at the sutural margins. His 
experiments produced a diastema between the maxillary central 
incisors of up to 5.2 mm. The average apical base width 
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increase was 3.5 mm. and the average nasal cavity width 
increase was 1.7 mm. Thorne found the diastema closed 
spontaneously in a matter of a few weeks, presumably due to 
a readjustment of the transeptal fibers under tension. This 
finding has been noted by other investigators including 
Malan (1938), Korkhaus (1953), Derichsweiler (1953), and 
Gerlack (1956). 
Debbane (1958) used cats on which he applied both 
constant and intermittent forces to expand the midpalatal 
suture for sixty to seventy d~ys. He found cuspal width 
increases of up to 8.5 mm., but only 0.7 mm. opening of the 
midpalatal suture of the premaxilla. In all animals there 
was no opening of the suture of the palatine bones. Like 
Dewey (1913) he was lead to conclude that the carnivorous 
type of dentition is very well adapted to withstand lateral 
forces. 
Isaacson (1964) used strain gauges to indicate 
forces developed in rapid palatal expansion appliances. He 
used silver implants to study width increase in the cleft 
palate patient, but found only slight changes in width of 
the nasal cavity. 
West (1964) histologically studied all the sutures 
between the maxillae and adjacent bones, i.e., zygomatic, 
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frontal, palatine and vomer on Rhesus monkeys. Examination 
of sections cut in different planes between the maxillae 
and the other bones indicated that only the maxillae were 
moved by the procedure. Roentenographs of frontal sections 
showed the medial wall of the maxillae moved away from the 
perpendicular plate of the palatine bone at the level of the 
nasal floor, indicated by a V-shaped opening between the two 
bones. The palatal shelves of the palatine bones were 
relatively undisturbed. 
Cleall and Starnback ~1964), and Cleall, Bayne, Posen 
and Subtelny (1965) used specimens from monkeys to make 
histological studies of the midpalatal suture after rapid 
palatal expansion. It was demonstrated that rapid cellular 
adjustments occurred at the midpalatal suture. New bone 
appeared in the palatal void and a normal suture developed. 
The region appeared to be stable. 
Kronman and David (1969) studied the casts of twenty-
six North American Caucasian children who had been treated 
by rapid palatal expansion. The results of the cast analyses 
seem to contradict the findings of previous investigators 
including Mccurdy, Black, Derichsweiler, Haas and Moss. 
Measurements of the casts showed only one case of apparent 
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lowering of the palatal vault height. Several of the casts 
showed a slight increase in the vault height, but most showed 
no significant change in the vault height. Kronman and 
Davis' report definitely showed the midpalatal suture opens, 
and the tissue stretches, but the dome remains at its original 
height. 
Timms (1968) summarized proper rapid palatal expansion 
treatment to include an expansion time of three to six weeks, 
an over expansion of about one-third to accomodate relapse, 
and a post palatal expansion retention time of eighteen to 
twenty-four months. Pain is the guide for the amount of 
daily activation of the palatal expansion appliance. Once 
maximum palatal expansion has been accomplished, the appli-
ance is immobilized so no further activation can take place, 
and the fixed appliance is left in place as a retainer for 
approximately three months. A removable splint then replaces 
the fixed appliance. This is worn continuously for one or 
two months, then worn at night only for twelve to eighteen 
months. Following this schedule of post palatal expansion 
retention minimizes post palatal expansion relapse. 
Histological investigation of the periodontal ligament 
by Starnback (1966) gave evidence that the tooth movement was 
bodily rather than tipping within the alveolar socket. 
CHAPTER III 
MATERIAL AND METHODS 
Records used were casts of thirty-five palatal 
expansion patients treated in the Department of Orthodontics, 
Loyola University School of Dentistry, Chicago, Illinois. 
Ages of the patients ranged from eight years to seventeen 
years. No effort was made to select by ethnic background, 
or a particular class of occlusion. Generally the cases were 
from middle to lower income socio-economic groups. Casts 
selected were those before treatment, immediately after 
maximum palatal expansion, and there were casts of sixteen 
patients in palatal expansion retainers, ranging from two 
months to ten months post palatal expansion. 
Expansion appliances included one single hinge expand-
er, two Hyrax appliances, two Mini Expanders, and thirty 
Rocky Mountain Steady Press Expansion Screws, 12 mm. capacity, 
with acrylic tissue contact shelves. Occlusal and incisal 
edges of the mandibular teeth were used to establish the 
horizontal base for the mandibular casts. All casts were 
trimmed to Department of Orthodontic specification. The 
casts were then occluded with the teeth of the maxillary 
cast to establish a cast base horizontally related to the 
17 
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mandibular cast. The maxillary casts were placed on their 
bases, against a graph background with a median horizontal 
reference line. A straight edge was placed across the tips 
of the mesial buccal cusps of the maxillary first permanent 
molars and the trueness of their horizontal attitude with the 
cast on its base was visually checked against the graph 
horizontal reference line. Most of the casts lined up well 
with the reference line. The bases of all casts not lining 
up to within 1.5 degrees of the horizontal reference line were 
shimed to correct horizontal attitude with soft white beading 
wax. ,Only maxillary permanent teeth were measured. 
A ball of red stick impression compound was warmed 
and firmly adapted to one end of a stiff stainless steel rod 
0~040 inches in diameter and 5 inches long. The free end 
surf ace of this compound ball was softened in an open flame 
and an impression was made of the occlusal surf ace of each 
maxillary molar measured. The impression could be matched 
accurately with the occlusal surface of each maxillary molar, 
aligned and guided to place by the inclines of the molar 
cusps. A machinist's angle gauge was used to establish and 
transfer each molar angulation of the thirty-five cases before 
and after palatal expansion to a Baum cephalometric protractor. 
... 
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Using the Baum protractor made it possible to read the 
angulation of each molar in degrees. (See Illustration #2, 
Page 44.) The accuracy of the Baum protractor was+ 0.25 
degrees. Illustration #1, Page 44 shows the method of establish-
ing the angulation of each maxillary molar. The machinist's 
angle gauge also was used to establish and transfer the 
angulation of each molar of the sixteen cases in retention 
appliances. 
A Boley gauge with a vernier scale reading in tenths 
of a millimeter was used to measure the distance between the 
mesio-buccal cusps of the maxillary first molars of the thirty-
f ive cases before and after palatal expansion. The heights of 
contour of the mesio-buccal cusps of the maxillary molars 
were lightly marked with a sharp hard lead pencil. The tips 
of the two measuring jaws of the Boley gauge were sharpened 
to very fine points, and could very accurately locate the 
pencil marks on the cusps. 
A straight edge was laid across the lingual cusps of 
the maxillary second bicuspids. A straight piece of stiff 
stainless steel orthodontic wire 0.020 inches in diameter and 
4 inches long was held at right angles to the straight edge, 
and the end was moved to contact the roof of the palate. The 
20 
position on the wire was marked where the wire intersected 
the straight edge. Repeating this procedure established the 
depth of palate of the casts of the thirty-five cases before 
and after palatal expansion. 
The depth of palate of the casts of the sixteen cases 
in retention appliances also was established. 
CHAPTER IV 
EXPERIMENTAL RESULTS 
Statistics, listed on Pages 24 and 25, were compiled 
for each of the four measurements studied, and included the 
average mean value, standard deviation, 11 t 11 value and 
probability for each maxillary molar measured. 
The range in angulation increase of the right 
maxillary first molar for the thirty-five cases before and 
after palatal expansion varied from 3 degrees minimum to 17 
degrees ma~imum. The average "mean value was 80.8 degrees 
before and 73.9 degrees after palatal expansion. The 
difference was 6.6 degrees. The standard deviation was 4.5 
degrees before and 4.8 degrees after palatal expansion. The 
11 t 11 value comparison before and after palatal expansion was 
6.146 and the probability was P 0.001. Both these values 
were statistically significant. 
The range in angulation increase of the maxillary left 
first molar for the thirty-five cases before and after palatal 
expansion varied from 3 degrees minimum to 15 degrees 
maximum. The average mean value was 80.5 degrees before and 
73.5 degrees after palatal expansion. The difference was 
7.0 degrees. The standard deviation was 5.6 degrees before 
21 
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and 5.8 degrees after palatal expansion. The "t" value 
comparison before and after palatal expansion was 5.017, and 
the probability was P 0.001. These values also were 
statistically significant. 
The range in width increase between the maxillary 
first molars before and after palatal expansion varied from 
3.4 mm. minimu~ to 17.l mm. maximum. The average mean value 
was 45.7 mm. before and 53.2 mm. after palatal expansion. The 
difference was 7.5 mm. increase. The standard deviation was 
4.9 mm. before and 4.1 mm. after palatal expansion. The "t" 
value comparison before and after palatal expansion was 6.824, 
and the probability was P 0.001. These two values were sta-
tistically significant. 
The range in palatal vault depth change for the thirty-
f ive cases before and after palatal expansion varied from 0.3 
mm. decrease to 0.9 mm. increase. The average mean value was 
16.9 mm. before and 16.5 mm. after palatal expansion. The 
standard deviation was 2.6 mm. before and 2.6 mm. after palatal 
expansion was 0.634, and the probability was 0.50 P 0.40. 
Neither value was statistically significant. 
Active palatal expansion treatment time for the 
thirty-five cases varied from 21 days minimum to 40 days 
23 
maximum. Time in retention for the sixteen cases in retention 
appliances varied from two months to ten months. 
24 
TABLE # 1 
Changes in angulation of maxillary first molars, 
intermolar width, and height of palatal vault of 
thirty-five subjects during active palatal expansion. 
Pre Post 
·Mean S.D. Mean S.D. 
Angulation of maxillary 
right first molar 80.8 4.5 73.9 4.8 
Angulation of maxillary 
left first molar 80.5 5.6 73.5 5.8 
Inter molar width 45.7 4.9 53.2 4.1 
Change in palatal vault 
height 16.9 2.6 16.5 2.6 
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TABLE # 2 
"t" comparison between measurements before 
and after palatal expansion 
"t" Probability 
Angulation of maxillary 
right first molar 6.146 P<0.001 
Angulation of maxillary 
left first molar 5.017 P<0.001 
Inter molar width 6.824 P <:O. 001 
Change in palatal vault 
height 0.634 0.50.>P>0.40 
I 
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CHAPTER V 
DISCUSSION 
Many studies have been made investigating changes 
in the palatal arch width resulting from rapid palatal 
expansion. This study was a cast analysis of thirty-five 
patients measured before and immediately after maximum 
palatal expansion. No roentenograms were used. All expansion 
appliances were of the jack screw type, as mentioned on Page 
17. The two Hyrax and the two Mini Expanders had no palatal 
shelves of acrylic. Forces were applied directly to the 
banded molars and bicuspids. The thirty Rocky Mountain 
Steady Press Expansion Screws incorporated acrylic palatal 
shelves which were in contact with the tissues of the 
palatal vault. Haas (1968) feels direct tissue contact is 
necessary to transmit the force more efficiently to palatal 
shelves. 
This study seemed to show that all appliances worked 
well when other conditions such as age, patient cooperation, 
and appliance placement were optimal. 
The ages for optimum response to palatal expansion is 
apparently from nine to eleven years. This was pointed out 
by Baum (1951) and other investigators. This study seemed 
26 
27 
to confirm that it becomes more difficult to expand the palate 
as the years increase, probably because it becomes more 
difficult to activate the sutures involved. Beyond twenty 
years of age the procedure can be painful, and success is 
limited. 
Some of the molar angulation observed probably was 
due to the force of the appliance pressing the molars against 
the cortical plate of the alveolar process during the initial 
activation of the appliance. As shown by the analysis of the 
casts of the sixteen patients· in retention appliances the 
molar angulation tends to lessen once the bands of the 
expansion appliance are removed. Part of this uprighting 
could be the repositioning of the molar in the alveolar 
socket, once the lateral force of the appliance is discon-
tinued. 
Perhaps this type of limited molar movement within 
the alveolar process was responsible for the increased 
angulation found in the study of the casts. This study 
agreed with the findings of Kronman and Davis (1969) that 
the depth of the palatal vault did not change appreciably 
during the palatal expansion procedure. 
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Cast measurements showed the width between the 
maxillary first molars of the thirty five patients undergoing 
rapid palatal expansion to be increased. The width between 
the maxillary first molars of the sixteen patients in 
retention appliances were shown by cast measurements to be 
decreased during retention. The increase in palatal arch 
width probably was accompanied by an increase in the inter 
nasal width. This could increase nasal permeability, an 
added benefit from rapid palatal expansion. 
There are cases of urrilateral and bilateral crossbite 
that can be treated successfully in no other way. Ease of 
palatal expansion lessens as the patient's age increases. 
Pain is not a factor if the rate of appliance activation 
is not too great. Repair of the midpalatal suture seems to 
be rapid and complete. The rapid palatal expansion case 
seems to be stable if the proper retention appliance is used. 
Retention time should be at least one year after removal of 
the immobilized retention appliance. Removable splints should 
be used for retention during this time. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
This investigation was a cast analysis of thirty-five 
rapid palatal expansion patients treated in the Clinic of 
the Department of Orthodontics, Loyola University School of 
Dentistry, Chicago, Illinois. The study also included a 
cast analysis of sixteen patients in retention appliances. 
Cast analysis before and after palatal expansion 
showed an angulation increase which varied from 3 degrees to 
17 degrees for the maxillary "right first molar, and 3 degrees 
to 15 degrees for the maxillary left first molar. 
Cast analysis of the sixteen patients in retention 
appliances showed a decrease in angulation during retention 
which varied from 2 degrees to 6 degrees for the maxillary 
first molar, and 1 degree to 5 degrees for the maxillary left 
first molar. 11 t 11 values were significant for the increase in 
maxillary molar inclinations before and after palatal 
expansion. 
The width between the maxillary first molars increased 
as a result of palatal expansion. The increase in inter molar 
width varied from 3.4 mm. to 17.1 mm. The width decrease be-
tween the maxillary first molars of the sixteen patients in 
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retention appliances varied from 0.5 mm. to 0.9 mm. The 
palatal arches of all thirty-five patients were over expanded 
to accomodate relapse. "t" values were significant for the 
increase in intermaxillary first molar width before and after 
palatal expansion. 
Cast analysis of the thirty five patients measured 
before and immediately after maximum palatal expansion showed 
no appreciable change in the depth of the palatal vault. One 
cast showed an apparent increase of 0.6 mm. in the depth of 
the palatal vault. Cast analysis of the sixteen patients in 
retention appliances showed no appreciable change in palatal 
depth during retention. "t" values were not significant for 
changes in palatal depth before and after palatal expansion. 
Further investigations are needed to clarify the 
true source of maxillary molar tipping. 
All phases of palatal expansion treatment ultimately 
are based on the orthodontist's judgment and modified by the 
clinical progress of each case. 
31 
APPENDIX 
TABLE # 1 
Measurement A: angulation in degrees of the right maxillary 
first molar Pre and Post palatal expansion. 
Time for expansion in days. 
Retention angulation of molar of sixteen retention cases. 
Time in retention in months. 
Type of expansion appliance. 
A Pre Post Time Retent. Time Appliance 
Case # 1 85 76 29 78 4 RM Sted Press 
II 2 78 61 32 
II 3 73 62 21 67 7 II II 
II 4 81 74 26 77 4 Hyrax 
II 5 80 76 21 RM Sted Press 
II 6 84 78 38 II II 
II 7 75 70 24 II II 
II 8 76 68 29 Mini-expand 
II 9 88 78 28 80 4 RM Sted Press 
II 10 74 68 31 70 2 II II 
II 11 78 71 24 74 6 II II 
II 12 76 68 22 II II 
II 13 81 76 32 79 3 II II 
II 14 74 70 23 II II 
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TABLE # 1 (cont.) 
A Pre Post Time Retent. Time Appliance 
Case # 15 81 71 26 RM Sted Press 
II 16 89 86 21 II II 
II 17 87 80 29 II II 
II 18 84 78 23 81 8 Hyrax 
II 19 81 72 21 76 3 RM Sted Press 
II 20 82 71 35 II II 
II 21 87 77 30 II II 
II 22 84 76 24 78 2 II II 
II 23 75 69 21 72 7 II II 
II 24 81 77 24 Mini-expand 
II 25 76 71 31 74 10 RM Sted Press 
II 26 79 75 30 II II 
II 27 85 80 22 II II 
II 28 87 81 24 II II 
II 29 79 71 33 77 6 II II 
II 30 79 72 22 75 5 II II 
II 31 83 76 21 74 8 II II 
II 32 85 74 35 Single hinge 
II 33 83 76 21 RM Sted Press 
II 34 84 73 40 77 7 II II 
II - 35 85 78 29 II II 
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TABLE # 2 
Measurement B: angulation of the left maxillary first molar 
Pre and Post palatal expansion. 
Time for expansion in days. 
Retention angulation of molar of sixteen retention cases. 
Time in retention in months. 
Type of appliance - see APPENDIX TABLE # 1, Page 31. 
B Pre Post Time Retent. Time 
Case # 1 80 76 29 75 4 
II 2 89 77 32 
II 3 82 75 21 78 7 
II 4 83 77 26 80 4 
II 5 84 79 21 
II 6 78 75 38 
II 7 72 68 24 
II 8 80 75 29 
II 9 89 80 28 83 4 
II 10 76 70 31 74 2 
II 11 76 72 24 74 6 
II 12 78 72 22 
II 13 76 69 32 71 3 
II 14 78 72 23 
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TABLE # 2 (cont.) 
B Pre Post Time Retent. Time 
Case # 15 76 68 26 
II 16 88 84 21 
II 17 90 84 29 
II 18 90 79 23 82 8 
II 19 88 81 21 83 3 
II 20 86 77 35 
II 21 86 75 30 
II 22 87 80 24 81 2 
II 23 70 64 21 67 7 
II 24 77 71 24 
II 25 78 74 31 70 10 
II 26 72 67 30 
II 27 83 76 22 
II 28 85 70 24 
II 29 78 69 33 73 6 
II 30 75 67 22 70 5 
II 31 85 74 21 77 8 
II 32 78 69 35 
II 33 80 74 21 
II 34 84 75 40 72 7 
II 35 81 76 29 
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TABLE # 3 
Measurement D: change in maxillary inter molar width Pre and 
Post palatal expansion, in millimeters. 
Time for expansion in days. 
Retention width of maxillary molars of sixteen retention cases. 
Time in retention in months. 
Type of appliance - see APPENDIX TABLE # 1, Page 31. 
D Pre Post Time Retent. Time 
Case # 1 39.0 51.5 29 ., 50.6 4 
II 2 34.5 49.2 32 
II 3 44.2 52.l 21 47.0 7 
II 4 49.3 58.2 26 56.2 4 
II 5 50.5 58.4 21 
II 6 45.8 51.7 38 
II 7 44.5 53.4 24 
II 8 47.7 55.5 29 
II 9 38.9 52.3 28 49.1 4 
II 10 43.5 48.6 31 46.4 2 
II 11 51.3 57.2 24 55.4 6 
II 12 46.4 53.5 22 
II 13 45.0 50.4 32 46.2 3 
II 14 45.0 51.1 23 
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TABLE # 3 (cont.) 
D Pre Post Time Retent. Time 
Case # 15 51.1 58.9 26 
II 16 47.0 50.4 21 
II 17 43 .4 50.8 29 
II 18 47.0 51.0 23 49.6 8 
II 19 42.8 50.8 21 48.1 3 
II 20 48.7 54.3 35 
II 21 43.7 59.6 30 
II 22 42.2 50.0 24 44.3 2 
II 23 54.0 60.9 21 59.4 7 
II 24 52.8 56.5 24 
II 25 38.5 43.2 31 40.3 10 
II 26 46.2 54.6 30 
II 27 39.5 46.l 22 
II 28 45.2 56.3 24 
II 29 53.7 59.5 33 57.4 6 
II 30 45.1 54.2 22 52.3 5 
II 31 41.2 58.3 21 56.6 8 
II 32 44.0 53.8 35 
II 33 43.7 50.4 21 
II 34 46.6 55.1 40 49.4 7 
II , 35 43.7 47.1 29 
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TABLE # 4 
Measurement F: change in palatal vault height Pre and Post 
palatal expansion, in millimeters. 
Time for expansion in days. 
Retention height change of sixteen retention cases. 
Time in retention in months. 
Type of appliance - see APPENDIX TABLE # 1, Page 31. 
F Pre Post Time Retent. Time 
Case# 1 16.5 16.l 29 16.3 4 
II 2 17.0 17.1 32 
II 3 14.5 14.0 21 14.7 7 
II 4 17.1 16.9 26 17.3 4 
II 5 14.0 12.5 21 
II 6 18.0 17.5 38 
II 7 15.0 15.1 24 
II 8 18.5 18.1 29 
II 9 14.0 13. 6 28 14.2 4 
II 10 21.0 20.6 31 21.4 2 
II 11 19.0 18.6 24 18.9 6 
II 12 14. 0 13.5 22 
II 13 15.0 14.4 32 14.8 3 
II 14 16.5 16.4 23 
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TABLE # 4 (cont.) 
F Pre Post Time Retent. Time 
Case # 15 14.0 13.4 26 
II 16 16.0 16.0 21 
II 17 24 .8 23.6 29 
II 18 18.0 17.6 23 17.9 8 
II 19 18.0 16.3 21 16.9 3 
II 20 18.3 18.9 35 
II 21 18.l 16.8 30 
II 22 17.0 16.9 24 17.4 2 
II 23 16.2 15.4 21 15.9 7 
II 24 15.3 15.0 24 
II 25 13.0 12.8 31 13.2 10 
II 26 12.0 11.4 30 
II 27 17.8 18.2 22 
II 28 15.0 14.8 24 
II 29 18.0 18.2 33 18.4 6 
II 30 19.5 19.4 22 19.7 5 
II 31 15.3 15.9 21 16.1 8 
II 32 19.0 18.3 35 
II 33 15.0 15.9 21 
II 34 22.5 22.2 40 22.8 7 
.l1j 
11 
II 35 18.4 18.0 29 
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